The Ag/TiO 2 powders with different Ag contents were synthesized with tetrabutyl titanate as a titanium source and silver nitrate as silver source by sol-gel method, and the Ag contents in the Ag/TiO 2 powders were 0.1%, 0.3%, 0.5 %, 0.8%, 1%, 1.5%, 2%, 2.5%, 3%, and 4% (mole ratio) respectively. Meanwhile, Rhodamine B was used as target degradant to value the photocatalytic activity of Ag/TiO 2 powders, the effects of Ag contents, the calcination temperature and calcination time on the photocatalytic activity were disscussed The results show that catalytic activity of the Ag/TiO 2 powders prepared with the Ag content of 2%, calcination temperature of 450 ℃ and calcination time of 2 hours exhibited the best photocatalytic activity, which was ascribed to the abundant electron traps in favor of the separation of the photoinduced electron-hole pairs.
Introduction
Nanocrystalline TiO 2 photocatalysts have been extensively studied in environmental fields and also confirmed to be an effective candidate for eliminating organic dye in waste waters, due to the excellent photochemical, optical and electronic properties and nontoxic nature [1] [2] [3] [4] [5] . However, the efficiency of photocatalytic reactions is limited by the high recombination rate of photoinduced electron-hole pairs formed in photocatalytic processes and by the absorption capability for visible light of photocatalysts. A lot of research has been devoted to the improvement of photocatalytic activity of TiO 2 by doped noble metals. But, some noble metals such as Au , Pd, and Pt are too presious to be used in industrial scale. Therefore, the research of Ag doped TiO 2 has more significant practical benefits.
On the basis of the above consideration, in this paper, we prepared the Ag/TiO 2 powders with different Ag contents with tetrabutyl titanate as a titanium source and silver nitrate as silver source by sol-gel method Meanwhile, Rhodamine B was used as target degradant to value the photocatalytic activity of Ag/TiO 2 powders, the effects of Ag contents, the calcination temperature and calcination time on the photocatalytic activity were disscussed.
Experimental section
Experimental reagents and equipments.silver nitrate; tetrabutyl titanate; ethanol; acetic acid;pure water; Rhodamine B. The synthesis of Ag doped TiO 2 powders. A certain amount of AgNO 3 was dissolved in a mixture of 5 mL of ethanol and 1 mL of deionized water (solution A). Another mixture consisted of 6 mL of Ti(OBu)4, 5 mL of ethanol, and 0.6 mL of acetic acid (solution B). Solution A was then added dropwise to solution B under vigorously stirring, and the mixed solution was continuously stirred until the gel was formed. Then, the gel was dried at 80 ℃ for 24 h, calcined at 400 ℃, 450 ℃, 500 ℃,550 ℃ and 600 ℃ for several hours, and ground to obtain the Ag/TiO 2 powders. In addition, the Ag content in the Ag/TiO 2 powders were 0.1%, 0.3%, 0.5 %, 0.8%, 1%, 1.5%, 2%, 2.5%, 3%, and 4% (mole ratio)respectively. Photocatalytic measurement. The photocatalytic degradation of RhB on Ag/TiO 2 powders were carried in a home-built reactor. A 15W tube-like UV lamp was used as alight source. Typically, 0.1g photocatalysts powders were dispersed in a 50mL RhB solution (10 mgL -1 ) using amagnetic stirrer. The suspension was first stirred magnetically for 0.5h in the dark in order to reach adsorptione quilibrium, then, was stirred magnetically for 2h in the light. The solution was separated from the catalyst by centrifugation and filtration through membranefilter. The UV-vis spectrometer was used to determine the concentration of RhB solution before and after photocatalytic degradation. 211), respectively [6] . However, the characteristic diffractive peaks of Ag were not observed clearly. This is because the (111) reflection of Ag was overlapped by the (101) reflection of anatase TiO 2 . Fig.2 .that the photodegradation ratio of RhB solution increases with the increase of Ag amount. When the Ag doped amounts were reached to 2%, it exhibited the best photocatalytic activity, which could be attributed to the appropriate amount of the doped Ag species on the surface layer of TiO 2 can effectively capture the photoinduced electrons and holes and photoinduced electrons can quickly transfer to the oxygen adsorbed on the surface of TiO 2 [7] . However, the photodegradation ratio decreased with a further increase in the Ag amount. The Ag doped amount was too much, many Ag nanoparticles aggregated into big ones, thus not in favor of enhancing the seperation of the photoinduced electrons and holes Therefore, its light photocatalytic activity was also decreased. Fig.3 . Photocatalytic degradation ratio of RhB over the Ag/TiO 2 powders prepared with different cacination temperature. Fig.3 showed photocatalytic degradation ratio of RhB over the Ag/TiO 2 powders prepared with different cacination temperature. The photodegradation ratio of RhB increases with the increase in calcination temperature.When the calcination temperature reached 450℃, it exhibited the best photocatalytic activity However, the photodegradation ratio decreased with further increase in the calcination temperature. Ingeneral, the large specific surface area facilitated the absorption and offered more activesites,which was beneficial for photocatalysis. Therefore, it would be one crucial factor for its better photocatalytic activity. In addition, crystallinity of TiO 2 was another important factor for affecting the photocatalytic performance. With the increase in calcination temperature (from 400℃ to 600℃), the crystallinityof anatase TiO 2 improved gradually. Anatase TiO 2 with high crystallinity means possessing few defects, which could be responsible for the lower recombination of photogenerated hole and electron pairs [8] . 4 showed photocatalytic degradation ratio of RhB over the Ag/TiO 2 powders prepared with different cacination time. The photodegradationratio of RhB increased with the increase in calcination time. When the calcination time reached 2h, it exhibited the best photocatalytic activity However, the photodegradation ratio decreased with further increase in the calcination time. There were two crucial factors for RHB photocatalytic activity. One was the crystallinity of TiO 2 , another important factor was the sizes of photocatalysts. When the calcination time was 2 h, the crystallinity and size was in the best, so photocatalytic activity was the hightest.
Results and discussion
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Conclusions
In summary, the Ag/TiO 2 powders with different Ag contents were synthesized with tetrabutyl titanate as a titanium source and silver nitrate as silver source by sol-gel method, and the Ag contents in the Ag/TiO 2 powders were 0.1%, 0.3%, 0.5 %, 0.8%, 1%, 1.5%, 2%, 2.5%, 3%, and 4%(mole ratio) respectively. Meanwhile, Rhodamine B was used as target degradant to value the photocatalytic activity of Ag/TiO 2 powders, and the effects of Ag contents, the calcination temperature and calcination time on the photocatalytic activity were disscussed The results show that the catalyst catalytic activity of the Ag/TiO 2 powders prepared with the Ag content of 2%, calcination temperatures of 450℃ and calcination time of 2 hours exhibited the best photocatalytic activity. The Ag/TiO 2 powder possessed abundant electron traps are favorable for the separation of the photoinduced electron-hole pairs and photoinduced electrons can quickly transfer to the oxygen adsorbed on the surface of TiO 2 .
